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The Western Atlantic toadfish species previously known as Triathalassothia glovereu-
sis Greenfield and Greenfield is compared to the other two species in Triathalassothia
and then placed in the new genus Vladiclithys. The northern Indian Ocean species
described by Valenciennes as Batraclius dussumieri has in the past been placed in the
South African genus Austrobatrachus Smith; however, this species is shown not to
belong to that genus, and the new genus Colletteichthys is described for it.

While conducting systematic studies of the Batrachoididae over the years, it has become evi-
dent that two described species do not share the diagnostic combination of characters of any of the
described genera. The first species for which this became evident is the miniature Western Atlantic
Glovers Reef toadfish, Triathalassothia gloverensis Greenfield and Greenfield, 1973. While exam-
ining head musculature of toadfishes, the late Vladimir Walters (unpublished) discovered that the
pattern of muscles on the dorsocranium was different in Triathalassothia argentinus (Berg, 1897)
and 7. gloverensis. The epaxial trunk musculature extends forward to entirely cover the dorsocrani-
um in 7. argentinus (Fig. 1B), whereas in T. gloverensis, it does not, leaving an area of bone exposed
under the skin in the center portion of the dorsocranium posterior to the orbits (Fig. 1A). Greenfield
et al. 1994, and Collette 1995 have placed quotation marks around Triathalassothia for T. gloveren-
sis, indicating that they questioned its generic placement. Menezes and Figueiredo (1998) described
Triathalassothia lambaloti from Brazil, noting that it shared the head musculature pattern with 7.
argentinus, but not T. gloverensis, and thus excluded it from comparison with their new species. A
further comparison between 7. gloverensis and the other two species currently in the genus is made,
and a new genus, Viadichthys, is described here for glovereusis.

Valenciennes, in Cuvier and Valenciennes (1837) described Batrachus dussumieri from
Malabar, India. The genus Batrachus was first used by Klein (1776), but it was published in a work
that does not conform to the principle of binominal nomenclature (Eschmeyer 1998). Prior to that,
Schaeffer (1760) used the name Batrachus, but that publication is on the Official List of rejected
works. Walbaum (1792) reprinted in a condensed form the genera of Klein, but did not accept them,
and the International Commission on Zoological Nomenclature has ruled that reprinted names sub-
sequent to 1757 are not available. Bloch and Schneider (1801) then used Batrachus for B. surina-
mensis, but this is a synonym of Batrachoides Lacepede, 1800 (Collette and Russo 1981).
Batrachus Rafinesque (1814) is a synonym of the amphibian genus Bufo Laurenti (1768). Thus. the
genus Batrachus is not available for dussumieri. Smith (1949) described the genus Austrobatrachuss
for the South African species Pseudobatrachus foedus Smith, 1947. Menon (1963) then utilized
Smith’s genus for B. dussumieri, and since that time, with the exception of Nagabhushanam and
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Rama Rao (1970) who used Halophyrne, the species has been referred to as A. dussumieri
(Hutchins 1981, 1984; Randall 1995; Carpenter et al. 1997). Hutchins (1981) did comment howev-
er, that none of the described toadfish genera were suitable for dussumieri, but stated “However, 1
prefer to tentatively follow Menon (1963) and place dussiumieri in the genus Austrobatrachus.” In
comparing dussumieri with Austrobatrachus foedus, it became obvious that there were a number of
differences between the two species that have been used at the generic level within the family
Batrachoididae. Thus, the genus Collerteichthys is described here for the species dussumieri.

METHODS

All counts and measurements follow Hubbs and Lagler (1964) except that the last two fin rays
are not counted as one unless it is clear that they are joined at the base. The cleared and stained
specimen of Triathalassothia argentinus (USNM 214438) became partially disarticulated, so to
confirm the absence of an ossified upper pectoral-fin radial, a radiograph was taken of a second
specimen (USNM 86687). Figs. 4A-B. Institutional abbreviations are as listed in Leviton et al.
(1985). Nomenclatural information on genera from Eschmeyer (1998).

GENERIC DESCRIPTIONS

Vladichthys Greenfield, gen. nov.

TYPE SPECIES: Triathalassothia gloverensis Greenfield and Greenfield, 1973.

DiAGNoOsIS.— A toadfish of
the subfamily Batrachoidinae
with: epaxial trunk musculature
not extending forward to cover
the entire dorsocranium behind
orbits. bone exposed under skin
on central portion of dorsocrani-
um posterior to orbits (Fig. 1A.):
frontal bones solid. lacking fora-
men on each side: one spine on
subopercle; head and body with-
out scales: no axillary foramen or FIGURE 1. Extent of epaxial trunk musculature coverage of dorsocranium:
pit: ventral margin of distal end A, Viadichihys gloverensis FMNH 91036. B. Triathalassothia argentinus
of maxilla hooked anteriorly and = USNM 86687.
lacking a maxillary flap (Fig.
2A): pectoral fin with distinct
glands between rays; gill opening A B
below lower pectoral-fin base;
two orbital cirri. anterior with 4 3 ! A
three fringes. posterior with six S e in
fringes: all five pectoral-fin radi- e
als fully ossitied: dorsal-fin ele- . £ 2 mm e
ments [11-20-21: anal-fin rays o > ¥
15-17: pectoral-fin rays 18-20: L

vertebrae 27. FIGURE 2. Premaxilla (above) and maxilla (below): A. Viadichthys glov-
DESCRIPTION.— Three solid erensis EMNH 105003, B. Triathalassothia argentinus USNM 214438.

5 mm
¥ —_—
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FIGURE 3. Pectoral radials of Viadichthys gloverensis
FMNH 105005.

dorsal-fin spines without venom glands: three
solid opercular and one subopercular spines, one
subopercular filament; epaxial trunk musculature
not extending forward to cover the entire dor-
socranium behind orbits, bone exposed under skin
on central portion of dorsocranium posterior to
orbits (Fig. 1A): frontal bones solid. lacking fora-
men on each side: upper accessory pectoral-fin
radial totally ossified; three lateral lines present,
the upper with 15 or 16 pores, the middle with 5
to 7 pores and the lower with 13 to 19 pores, FIGURE 4. Pectoral radials of Triathalassothia argenti-
each pore with one or two ('usually two) dermal nvus. A. Cleared and stained USNM 214438. B. Radiograph
flaps; no photophores: no scales; no axillary CUSTRRERST.

foramen or “venetian blind” gland in pectoral-fin axil; pectoral fin with distinct glands between
rays; two orbital cirri, anterior with three fringes. posterior with six fringes; two rows of teeth in
anterjor portion of lower jaw. pointed; sides of lower jaw with a single row of teeth, with broad
bases and slightly pointed tips; upper jaw with two rows of pointed teeth, larger anteriorly; vomer
with a single row of pointed teeth; palatine with a single row of teeth similar to those in sides of
lower jaw; dorsal-fin elements 111-20-21; anal-fin rays 15-17; pectoral-fin rays 18-20; vertebrae 27.

ETyMOLOGY.— Named for the late Vladimir Walters, known by his colleagues as Vlad, who
studied toadfishes for many years and first discovered that the head musculature of this genus dif-
fers from that in Triathalassothia. Gender is masculine.

CoMPARISONS.— Besides differing from 7. argentinus and T. lainbaloti in head musculature,
Vladichthys also differs from both species in having more dorsal-fin rays (20-21 versus 14-17);
more anal-fin rays (15-17 versus 11-13); fewer upper lateral-line pores (15-16 versus 25-31); and
fewer lower lateral-line pores (13—19 versus 23-31). Vladichthys also differs from 7. argentinus in
the following osteological characters (7. lambaloti was not available for clearing and staining): the
ventral margin of the distal end of the maxilla is hooked anteriorly in Viadichthys, and the dorsal
surface is expanded for attachment of the levator maxillae superioris muscle (Fig. 2A), whereas the
end is rounded and the dorsal surface not expanded in Triathalassothia (Fig. 2B.). The upper acces-
sory pectoral-fin radial is fully ossified with one fin ray attached to it in Vladichthys (Fig. 3). where-
as in Triathalassothia the upper radial is cartilaginous with a tiny ossified spot at the distal end. with
no fin rays attached (Figs. 4A-B). Naercio Menezes (personal communication) has confirmed that
1. lambaloti also only has four fully ossified radials. The subopercle has a single filament extend-
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ing above the spine in
Vladichthys (Fig. 5A), whereas
Triathalassothia has two (Fig.
5B). The pelvic bone of
Viadichthys lacks a hook on the
medial surface and has a foramen
(Fig. 6A), whereas a distinct
hook is present in Triathalas-
sothia, and the foramen is absent
(Fig. 6B). The general shape of
the neurocranium also differs
between the two, being narrower
and more elongate in Viadichthys
(Fig. 7B). Viadichthys has a
medial suture between the cerato-

hyal and epihyal, whereas in FIGURE 5. Operculum (above) and suboperculum (below): A. Viadichthys
Triathalassothia that suture is gfoverensis EMNH 105005. B. Triathalassothia argentinus USNM 214438,

missing. The only other toadfish
genera lacking this suture are two South African gen-
era.

Vladichthys is a member of the subfamily
Batrachoidinae because it has three solid dorsal-fin
spines, one subopercular spine, and no canine-like
teeth or photophores. It differs from all other batra-
choidin genera except Sanopus, Amphichtitys and
some Halopliyrne species because the epaxial trunk
musculature does not extend onto and cover the entire
dorsocranium. Viadichtliys' maxilla differs from all
other batrachoidin genera because the ventral margin FIGURE 6. Ventral view of IS el T TS
of the distal end is hooked anteriorly (Fig. 2A).  viadichthys gloverensis FMNH  105005. B.
Viadichthys differs from Sanopus and Amphichthys in  Triathalassothia argentinus USNM 214438.
having distinct pectoral-fin glands and 20-21 dorsal-
fin rays versus 28-29 in Amphichtirys and 29-34 in Sanopus. From Amphichthys, Valdicthys difters
by the absence of a distinctive “venetian blind™ gland in the pectoral-fin axil (Breder 1925, fig. 1);
the upper and lower lateral lines are parallel. gradually approaching the dorsal- and anal-fin bases
caudad. whereas they are not parallel and turn to run along the fin bases in Amplichtirys. From
Sanopus it differs by the absence of a foramen near the center of the pectoral-fin axil. And lastly,
Viadichtlys differs from Halopliryvie in having: one rather than two subopercular spines; a single
row of large, slightly pointed teeth. versus two to three rows of small, pointed teeth; a more point-
ed, flattened head with the lower jaw protruding, versus a rounded head with the lower and upper
Jaws about equally terminal (Greenfield 1999. fig. 2): gill opening extending down to the ventral
margin of the pectoral-fin base. instead of reaching down about two-thirds of the pectoral-fin base:
and no glandular tissue versus well-developed glandular tissue on the inside of the pectoral-fin axil.

Remarks.—The absence of a fully ossified upper accessory pectoral-fin radial in
Triathalassothia is significant. in that it is fully ossified in all other New World genera, including
Viadichthys. The illustration of the pectoral girdle of Batrachoides by Monod (1960). showing the
accessory upper pectoral radial as cartilaginous, was based on the species didactyius, which is in

1 mm
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fact in the genus Halobatrachns, not
Barrachoides. Based on Monod, both Lauder
and Liem (1983, fig. 40) and Markle (1989:72)
erroncously reported Batrachoides as having a
cartilaginous accessory radial. The other genera
with a cartilaginous upper radial all are from off
the western coast of Africa or the Indian Ocean:
Austrobatrachus foedus, Batrichthys apiams,
Halobatrachus didactylus. Perulibatrachus
elminensis. and Riekertia ellisi. The lack of a
medial suture between the epihyal and cerato-
hval in Triathalassotliia also is shared only with
South African genera. These shared characters
conform with the geographic position of
Triathalassothia species off the southern coast
of eastern South America, closest to South
Africa.

Colletteichthys Greentield, gen. nov. FIGURE 7. Dorsal view of neurocranium. A. Triathalas-
TR SRR e i ieri Valenci sothia argentinus USNM 214438. B. Viadichilys gloverensis
: Batrac lu;gﬁl;ssumleu alenciennes. o v 105005,
3

D1aGNosis.— A toadfish of the subfamily Batrachoidinae with: the dorsocranium under the
skin completely covered by epaxial trunk muscles; frontal bones solid, lacking a foramen on each
side: one short subopercular spine, often with a small second point below; head and body without
scales: a funnel-shaped pit at top of pectoral-fin axil. with glandular tissue inside and extending
from ventral pit margin onto axil; no maxillary flap: lower gill opening well below lower pectoral-
fin base; head into SL 2.4 to 2.8 times; supraorbital tentacles present above posterior half of eye;
and all five pectoral-fin radials ossified.

DESCRIPTION.— Three solid dorsal-fin spines without venom glands; three solid opercular and
one short subopercular spine, often with a small second point below; two subopercular filaments;
dorsocranium completely covered by epaxial trunk muscles; frontal bones solid, lacking foramen
on cach side; upper accessory pectoral-fin radial totally ossified; three lateral lines present, the
upper with 43-33 pores, the middle with about six, and the lower with 26-30; no photophores; no
scales; a funnel-shaped pit at top of pectoral-fin axil, with glandular tissue inside and extending
from ventral pit margin onto axil; interorbital area not crossed by conspicuous skin ridges: head into
SL 2.4 to 2.8 times; two rows of pointed teeth in anterior portion of lower jaw; sides of lower jaw
with a single row of pointed teeth: upper jaw with three rows of pointed teeth anteriorly, two rows
on side. grading into a single row posteriorly; vomer and palatine with a single row of pointed teeth:
dorsal-fin elements I11-19-22; anal-fin rays 15-17; pectoral-fin rays 21-24; vertebrae 27.

ET1yMOLOGY.— This genus is named in honor of Bruce B. Collette who has contributed great-
ly to toadfish systematics over the years. Gender is masculine.

COMPARISONS.— Colletteichithys dussumieri differs from Austrobatrachus foedns in a number
of features. Collerteichthys has a tentacle above the eye, whereas Austrobatrachus lacks a tentacle.
Austrobatrachus has a long tentacle on the anterior nostril that is absent in Colletteichthys. as are
the conspicuous skin ridges in the interorbital area found in Austrobatrachus. Austrobatrachus is
more elongate. so that the head goes into SL more than three times. whereas in Colletteichtliys it
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FIGURE 8 (left). Suboperculum: A. Austrobarrachus foedus RUSI 12748, B. Collernteichthys dussumieri USNM 147914
FIGURE 9 (right). Pectoral girdle: A. Austrobarrachus foedus RUSI 12748. B. Colletteichthys dussumieri USNM
147914.

goes in 2.4 to 2.8 times. Austrobatrachus has a single. long subopercular spine (Fig. 8A). whereas
Collerteichthys has a shorter spine, sometimes with a second small point below (Fig. 8B). The upper
accessory pectoral-fin radial is totally ossified in Collerteichihys (Fig. 9B), whereas it is almost all
cartilage with only a small ossified area in Ausrrobarrachus (Fig. 9A ). The expanded distal end of
the premaxilla is highest at the posterior end of the bone in Collernteichihys (Fig. 10B) . whereas it
is highest at the anterior end of the expansion in Ausrrobarrachus (Fig. 10A). The pelvic bone has
a short. wide process on the medial surface in Collerteichiliys (Fig. 11B). whereas it is longer and
narrower in Austrobatrachus (Fig. 11A). Epibranchial | has a wide projection for the attachment of
pharyngobranchical 1. and pharyngobrancial I is long and bent in a boomerang shape in
Austrobatrachus (Fig. 12A). Pharyngobrancial 1 is missing in Collerreichthys, and there is just a
small rounded bump where it should attach (Fig. 12B). Hypobranchial I1I has a distinct curved point
at its anterior end in Collerteichilys (Fig. 13B). whereas in Austrobarrachus the anterior end is
rounded and there is an additional point on the lateral side (Fig. 13A). The ceratohyal is more slen-
der in Collerteichrhys than in any other toadfish genus. its narrowest depth going 13.7 times into the
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FIGURE 10. Premaxilla (above) and maxilla (below):
A. Austrobatrachus foedus RUS1 12748, B. Colletteichthys
dussumieri USNM 147914,

A

FIGURE 12. Ventral view of left epibranchial I and
pharyngobranchial [ of Austrobatrachus foedus RUSI
12748 (A), and of epibranchial I of Colletteichthys dussium-
ieri USNM 226512 (B).

length of the ceratohyal with its ventral hyohyal
at its end, versus only 8.2 times in Austro-
batrachus. These many differences are greater
than found between any two species within a
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FIGURE 11. Pelvic bone (left side): dorsal view (left):
ventral view (right) A. Austrobatrachus foedus RUSI 12748.
B. Colletteichthys dussumieri USNM 147914,

FIGURE 13. Ventral view of left hypobranchial 1II: A.
Austrobatrachus foedus RUSI 12748. B. Colletteichthys dus-
sumieri USNM 147914,

described toadfish genus, and the characters under consideration are ones that have been utilized to

define other toadfish genera.

Colletteichthys is a member of the subfamily Batrachoidinae because it has three solid dorsal-
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fin spines, one subopercular spine, and no canine-like teeth or photophores. It differs from other
genera in the subfamily as follows: from Riekertia, Halobatrachus, Perulibatraclis, Batrachoides,
Chatrabus and Barchatus by lacking scales, whereas these genera have scales; from Bifax by lack-
ing a flap with an eye spot at the end of the maxilla on each side of the mouth; from
Potainobatraclnis by having one or two subopercular spines instead of three; from Amiphiclithys by
having fewer than 24 dorsal-fin rays and lacking a venetian blind gland in the pectoral-fin axil; from
Triathalassothia, Viadichthys, Batrichthys, Halophivne, and Allenbatrachus by having a funnel-
shaped pit at the top of the pectoral-fin axil, with glandular tissue inside and extending from ven-
tral pit margin onto the axil; from Opsanus and Sanopus by having the axillary pocket at the top of
the pectoral-fin axil rather than a foramen near the center of the axil: from Batrachomoeus by hav-
ing a funnel-shaped pit rather than a foramen that is a distinct round hole, and by having the lower
gill opening well below the lower pectoral-fin base rather than at the lower pectoral-fin base.

MATERIAL EXAMINED

CLEARED AND STAINED SPECIMENS.— Allenbatrachus grunnieus, CAS-SU 26909; Allenbatrachus
reticulatus, CAS-SU 30658; Amphichthys crvptocentrus, USNM 144888; Aphos porosus, CAS 65051;
Austrobatvachus foedus, RUSI 12748; Barchatus cirrhosus, HUJ 13711: Barrachoides gilberti, FMNH 84549;
Batrachomoeuns trispinosus, CAS 69938 Batrichthys apiatus, RUS1 75-25: Batrichthys felinus, RUSI 75-25;
Bifax lacinia, BPBM 35843: Chatrabus heudersoui, RUSL 8611; Chatvabus welanus, RUSL 12749;
Colleutteiclihys dussmmieri. USNM 147914; Daector rveticulatus, GCRL 16194; Halobatrachus didactylus,
USNM 205066: Halopliyne diemensis, NTMS 10005-019: Halophivne hutchinsoni, CAS-SU 20462;
Opsanus tai, CAS 223821: Perulibatvachus elminensis, MNHN 1970-43; Powmatobatrachus trispinosus,
USNM 330064; Porichihys notatus, CAS 223822; Reikertia ellisia, RUSI 12738; Sauopus barbatus, S10 67-
45; Thalassoplhryne maculosa, USNM 199524; Thalassophryne megalops, FMNH 66907; Triathalassothia
argentius, USNM 214438.

OTHER SPECIMENS.— Vliadichilys glovereusis, FMNH 71575 (holotype), Paratypes- FMNH 71576
(1), FMNH 71577 (2), FMNH 71578 (2), FMNH 71579 (1). FMNH 71580 (1), FMNH 91036 (1), USNM
318691 (1), USNM 208239 (3). ANSP 120499 (5). CAS 15409 (3). BMNH 197.10.10.97 (1). Triathalassothia
argentinus, USNM 86687 (1), ANSP 70373 (1). Collenteichihys dussianieri. USNM 333284 (3), USNM
333281 (1), USNM 196473 (1). USNM 221342 (5). USNM 226512 (1), USNM 147913 (7), USNM 147915,
CAS 23719 (1), CAS 29743 (1), BPBM 30509 (1), BPBM 29525. AMS B.8115 (1), AMS B.8112

ACKNOWLEDGMENTS

I would like to thank S.G. Monden for drawing figures 1, 2. 5, 6, 7, 9. 10, and 11. B.B. Collette
facilitated gaining information on Triathalassothia lambaloti, and N. Menezes took radiographs of
the pectoral fin of that species. | also thank the various curators and collection managers over the
past 30 years at these institutions for the loan of specimens: AMS. ANSP, BPBM, CAS. FMNH,
GCRL. HUJ, MNHN, NTMS, RUSI, S10, and USNM. W.N. Eschmeyer provided assistance with
nomenclatural questions. Special thanks to the staff at CAS. D. Catania. J. Fong, M. Hoang, and T.
Iwamoto.

LITERATURE CITED

BERG, C. 1897. Contribuciénes al conocimento de los peces Sudamericanos. especialmente de los de la
Republica Argentina. Auales del Museo Nacioual de Histovia Natural de Buenos Aives 5:263-302.

BrocH. MLE.. AND J.G. SCHNEIDER. 1801. M.E. Blochii. Systema Ichthyologiae icouibus cx illustratmn. Post
obirum auctovis opus inchoatum absolvit, correxit, interpolavit Jo. Goulob Schueider, Saxo. Beroliui.



GREENFIELD: NEW TOADFISH GENERA 953

Swmtibns Ancroris Impressum et Bibliopolio Sanderiano Connnissim. 584 pp.

BREDER. C.M., Jr. 1925. A new toadfish from Coldn, Panama. American Musemn Novitates (188):1-2.

CARPENTER. K.E.. PL. HARRISON, G. HODGSON, A.H. ALSAFFAR, AND S.H. ALHAZEEM. 1997. The corals and
coral reef fishes of Kinvair. Kuwait Institute for Scientific Research, Safat, Kuwait. 166 pp.

COLLETTE. B.B. 1995. Potamobatrachis trispinosns, a new freshwater toadfish (Batrachoididae) from the Rio
Tocantins. Brazil. Icinhvological Exploration of Freslnwaters. 6(4):333-336.

CoLLETTE, B.B., AND J.L.. Russo 1981. A revision of the scaly toadfishes, genus Barrachoides, with descrip-
tions of two new species from the Eastern Pacific. Bullerin of Marine Scieice, 31(2):197-233.

CUVIER. G.. AND A. VALENCIENNES. 1837. Histoire natnrelle de poissons. Tome donzieme. Snite dn livre qua-
rorzieme. Gobioides. Livre quinzieme. Acamhoptérygiens a pectorales pédicnlées, vol. 12. Levrault, Paris,
France. 507 pp.

EscuMEYER. W.N., ED. 1998. Catalog of Fishes, Vol. III: Genera of Fishes, Species and Genera in a
Classification; Literatnre Cited, Appendices. California Academy of Sciences, San Francisco, California,
USA. 1821-2905 pp. (see also online <www.calacademy.org/Research/Ichthyology/Catalog>)

GREENFIELD, D.W. 1999. Batrachoididae. Pages 1999-2003 ji K.E. Carpenter and V.H. Niem, eds., FAO
Species Idemtification Gnide for Fishery Purposes, The Living Marine Resonrces of the Western Central
Pacific, Vol. 3. Batoid Fishes, Chimaeras and Bony Fishes part 1 (Elopidae to Linophrynidae). FAO, Rome,
Italy.

GREENFIELD, D.W., AND T.A. GREENFIELD. 1973. Triathalassothia gloverensis, a new species of toadfish from
Belize (=British Honduras) with remarks on the genus. Copeia 1973(3):560-565.

GREENFIELD. D.W., J.LK.L. MEE, AND J.E. RANDALL. 1994. Bifax lacinia, a new genus and species of toadfish
(Batrachoididae) from the south coast of Oman. Fammna of Sandi Arabia 14:267-281.

Husss. C.L.. aND K.E. LAGLER. 1964. Fishes of the Great Lakes Region. University of Michigan Press, Ann
Arbor. Michigan, USA. 213 pp.

HutcHins, J.B. 1981. Nomenclatural status of the toadfishes of India. Copeia 1981(2):336-341.

HutcHINs, J.B. 1984. Batrachoididae. 4 pages (unnumbered) inr W. Fischer and G. Bianchi, eds., FAO Species
Identification Sheets for Fishery Purposes. Western Indian Ocean (Fish in Area 51). Vol. 1. FAO, Rome,
ltaly.

KLeN. J.T. 1776. Nener Schanplatz der Natnr, nach den Richtigsten Beobachtungen nnd Versnchen, in alll-
phabetischer ordinmg, vorgestellt dnich eine Gesellschaft von Gelehrten, vol. 3 Weidmann, Leipzig,
Germany. 836 pp.

LacepeDE, B.GE. 1800. Histoire narnrelle des poissons, vol. 2. Plassan, Paris. 632 pp.

LAURENTL, J.N. 1768. Anstriaci Viennensis/ Specimei/ Medicum,/ exliibens/ Synopsin Reptilinm/ Emendatimi /
cnm experimentis circa venena / et Antidota Reptilinm Anstriacornm. | [Vignette]-Viennae, / Typ. Joan.
Thom. Nob. De Trattnern, / Caes.Reg. Aulae Typogr. Et Bibliop. (8) + 214 + (3) pp., 5 foldout pls.

LauDer. G. V., aAND K.F. LiEM. 1983. The evolution and interrelationships of the actinopterygian fishes. Bulletin
of the Munseun of Comparative Zoology. 150(3):95-197.

Leviton, A.E., R.H. GiBBs. JR., E. HEAL, aAND C.E. Dawson. 1985. Standards in herpetology and ichthyology.
Part 1. Standard symbolic codes for institutional resource collections in herpetology and ichthyology.
Copeia 1985(3):802-832.

MA4RKLE, D.F. 1989. Aspects of character homology and phylogeny of the Gadiformes. Pages 59-88 in D.M.
Cohen, ed., Papers on the Systematics of Gadiform Fishes. Science Series, Natnral History Musemn of Los
Angeles Coumty. no. 32.

MENEZES. N.A.. AND J.L. DE FIGUEIREDO. 1998. Revisio das espéces de familia Batrachoididae do litoral
Brasileiro com a descricao de uma espécie nova (Osteichthyes, Teleostei, Batrachoidiformes). Papéis
Avnlsos de Zoologia Musen de Zoologia da Universidade de Sdo Paulo 40(22):337-357.

MENON. A. G. K. 1963. Taxonomy of the Indian frog-fishes (Fam. Batrachoididae). LABDEAV, J.S.T., Kanpur,
1 (2 pages, unnumbered)

Moxop, T. 1960. A propos du pseudobrachium des Antennarins (Pisces, Lophiformes). Bulletin Institit
Francais d’Afrique Noire, ser. A, 22:620-698.

NAGABHUSHANAM, A.K., AND K.V. RaMA Ra0. 1970. A review of the taxonomy of the Indian frog-fishes
(Family Batrachoididae). Jowrnal of Bombay Narnral History Society 67(2):339-344.



PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES

954
Fourth Series, Volume 57, No. 32

RAFINESQUE, C.S.1814. Specchio delle scienze o giornale enciclopedico di Sicilia. Palermo. Italy. 2 (2):102.

RANDALL, J.E. 1995. Coastal fishes of Oman. University of Hawai’i Press, Honolulu, Hawaii, USA. 389 pp.

SCHAEFFER, J.C. 1760. Epistola ad Regio-Borussicam Societatem litterariam Duisbiurgensem, de studii ichily-
ologici faciliori ac ttiori methodo, adiectis nonnullis speciminibus. Ratisbonae [=Regensburg], Germany.

24 pp.
Smith, J.L.B. 1947[1946]. New species and new records of fishes from South Africa. Aunals and Magazine of

Natural History, ser. 11, 13(108):793-821.
SmiTH, J.L.B. 1949. The Sea Fislies of Southern Africa. Central News Agency, Ltd., Cape Town, South Africa.

550 pp.

WALBAUM. JJ. 1792. Perri Artedi Sueci Genera piscium. In quibus systema totum ichthyologiae proponitur
cum classibus, ordinibus, generum characteribus, specierum differentis, observationibus plurimis.
Pedactis speciebus 242 ad genera 52. Ichthyologiae, pars iii. Pt. 3: 1-723, Pls. 1-3 [Reprint 1966 by J.
Cramer, Port Jervis, New York, USA.]

Copyright © 2006 by the California Academy of Sciences
San Francisco. California, U.S.A.



